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^claims] 



in in vitro assay method which comprises: 

uadng an assay reagent containing at least one NMR active 

\ * ^ 

nucleus to-perform an assay^and 

hyperoolarising at least one NMR active nucleus of the assay 
reagent? 

wherein\steps (a) and (b) are performed simultaneously or sequentially in either order, and 
analysingVhe assay reagent and/or the assay by NMR and 
optioi^y^u^fig-tiieNMR data obtained in step c) to generate 
fiu^ier^s^^esj^t(s): 



The method of claim 1 wherein the NMR active nucleus is 15 N, 19 F, 31 P, J H, 29 Si and/or 



13 




The method of claim2, wherein the NMR active nucleus is 



I5 N or 13 C. 



The method of any of claims A to 3, wherein the assay reagent is 



a compound which cont&H^an artificially high concentration of an 
NMR active nucleus. 

The method of claim 4, wherem the assay reagent contains an 
artificially high concentration ir^l-10 defined positions. 



The method of any of claims 1 to 
an organic compound comprising 
associated with a bond which is bj 
assay. 



lerein the assay reagent is 
or more NMR active nuclei 
en during the course of the 



The method of claim 6 , wherein the assa? 
nuclei and each NMR active nucleus pro* 



reagent contains two or more NMR active 
luces a distinct NMR spectrum and when the 
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"assay method is performed, it results in changes to the chemical and/or physical 
environment of the nucleus and this is mirrored by spectral changes which can be 
monitored. 

.w \ 

^jir£. The method of any c laim 1- 7, whereinrthe assay reagent is analysed repeatedly in step cj 

Oi 3 
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at known time intervals so as to g^i^te information about a change with time of the 
assay reagent. 



^\j3<9) The method of any one claim 1 to^Werein the asseay reagent is a Nucleotide, or 
^ nucleotide analogue, polynucleotide, amino acid analogue, polypeptide or protein. 

The method of any one of claims 1 ^^/wherein the assay is a nucleic acid hybridisation 
^> assay. 

1 1 . The method of any one of claims 1 toS~Q; wherein the assay is a binding assay. 

j~j 12. The method of c laims 1 to 1 1, wherein the adsay reagent is a compound specifically 

labelled with at least one NMR activejiucfeus and the assay reagent is administered to a 
micro-organism, macro-organism or <bJfafred cells, cellular metabolites or an excretion 
product of the assay reagent are hypeip/lansed and analysed by nuclear magnetic 
resonance spectroscopy, nuclear magnetic resonance imaging or both. 



( O^V • The method of claims Ito 12,Q^&Bfein the assay is\a binding study performed using micro- 
organisms or cultured cells. / 



lj}r^ 4 ' The method of claims 1 to 1 3 \v|ie^6in the hyperpolarisatiqn transfer is repeated to 
^ enhance the signal-to-noise ratio/ \ 



15. The method of claim 1 to 14 wherein the shortening effect as expressed by the 
Q$T^ improvement of signal-to-nois^er imit time is a factor of 10 or more compared to 
^ known assay techniques without Ijyperpolarisation. 
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—*J l \f >Th e method of claims 1 to 15 where 4it hyperpolarisation of the NMR active nucleus of 
J/ the assay reagent is carried out bj^Wlarisation transfer from a hyperpolarised noble gas, 
n / or admixture of hyperpolarised nohle gases. 

vy \ ' 

5 1 7. The method of claim 1 6 wherein the noble gas is l29 Xe. 

1 8. The method onekrim 1 6 wherein the noble gas is 3 He. 

^5jJj9. The method of da^^l 6 to 1 S^hdein the hyperpolarisation is transferred by a 

l<5- hyperpolarised noble gas in solutjibn and wherein the viscosity of the solution is at least 
lOOOmPs. ^ 



l f\ 13 /\ 

rfiUA the presence of a magnetic field of kt least 1 



3 5 
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The method of c laims 1 to 15 where me hyperpolarisation of the NMR active nucleus of 
the assay reagent is carried out by^Tlarisation transfer at a temperature of 4.2 K or less in 

T. 



||u^ 1 ' method of cteims- 1 to 1 5 wh^ tw4 h^erpolarisation of the NMR active nucleus of 

^ | L| the assay reagent is carried out by p^farisation.transfer using dynamic nuclear 



polarisation. 




)0~^* The method of claims 1 tol 5 ^ hyperpolarisation of the NMR active nucleus of 

\ ^ the assay reagent is carried out by para hydrogen induced polarisation. 

The method of claims 1 to 15 ^erarthe hyperpolarisation of me NMR active nucleus of 
the assay reagent is carried out vwfth the spin refrigeration technique. 

S|u3[3 4, TiiQ method of claims 1 to 23, whe^M more than one assay is multiplexed and monitored 
^V^X by NMR spectroscopy and/or NMR pnaging. \ 

meth ° d ° f c — ms - 1 to 24 wl ^y/the assay is performed in a multi well loWultispot 
assay array. / ^ 
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28. 
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The method of claims 1 to 25 wherein step d) is performed by examining the assay 
reagent using both NMR spectroscopy to obtain more than one spectrum, and magnetic 
resonance imaging to obtain one or lOtpeyaiscrete spectral location, and repeating the 
examination at least once so as to obtain quantitative information about kinetic or time- 
dependant alteration in chemistry, environment or structure of the assay reagent. 



The method of ci 



device applied to 
the assay reagent. 



I to 26, where^stdp c) is performed in an aerosol or flow-through 
droplets where the well, surface or container is used to contain 




An in vitro assay kit for carrying b\it/3ie assay method as defined in claim 1 to 27 which 
comprises: one or more assay reagtfiit&each containing at least one NMR active nucleus 
contained in a well or vial or - suitable container for carrying out the 
hyperpolarisation of step (b) oyclaim 1 . 

The in vitro kit of claim 28 whg^ thp NMR analyses of step ( c ) of claim 1 is carried out 
in the same well, vial or container as the hyperpolarisktion transfer is carried out. 



